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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce damage in an area where data are 
overlappedly recorded by controlling intensity of light in order to form a 1st area 
where information is recorded, a 2nd area where information is erased and a 3rd area 
where information is neither recorded nor erased in the recording area where partly 
overlapped information is recorded. 

SOLUTION: Recording and reproducing processing of test data in an innermost 
circumferential OPC area of a disk 1 is carried out by a controller 7. Then, a 



parameter corresponding to a variable (n) is set in a register 6 of a servo circuit 5. 
Then, the servo circuit 5 is controlled to be executed in a unit of an ECC block, and a 
laser diode driving circuit 21 is controlled by the served circuit 5, so as to control 
laser beam intensity C for a cooling period of a laser diode 11 to be regulated at a set 
value Icool-1 , the intensity W for recording data to be regulated at a set value Iwrite-1 , 
and the intensity for erasing data E to be regulated at a set value Ierase-1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] So that a part may overlap the record section which adjoins the before side 
on a generating means to generate the light for recording or reproducing information 
to an information record medium, and the truck of said information record medium and 
the next record section may be formed To said record section recorded by 
information overlapping at least a timing-control means to control the timing of 



informational record The information record regenerative apparatus characterized by 
having the control means on the strength which controls luminous intensity so that 
the 3rd field where the 1st field which recorded information, the 2nd field which 
eliminated information, and information are not recorded, and elimination is not carried 
out, either may be formed. 

[Claim 2] It is the information record regenerative apparatus according to claim 1 
which the die length of said 1 st field and 2nd field is made into the die length of the 
minimum reversal spacing of said information, and is characterized by making the die 
length of said 3rd field into the die length of the maximum reversal spacing of said 
information. 

[Claim 3] In the next record section of the record section in which said 1st field of 
said minimum reversal spacing, the 2nd field, and said 3rd field of said maximum 
reversal spacing are formed, said control means on the strength The information 
record regenerative apparatus according to claim 2 characterized by controlling 
luminous intensity so that the 4th field of the minimum reversal spacing which 
recorded information, and the 5th field of the maximum reversal spacing which 
eliminated information may be formed. 

[Claim 4] The field in which said record medium is the optical disk of a phase change 
mold, and said the 1st field thru/or 3rd field is formed is an information record 
regenerative apparatus according to claim 1 characterized by being an APC field. 
[Claim 5] So that a part may overlap the record section which adjoins the before side 
on the generating step which generates the light for recording or reproducing 
information to an information record medium, and the truck of said information record 
medium and the next record section may be formed To said record section recorded 
by information overlapping at least the timing-control step which controls the timing 
of informational record The information record playback approach characterized by 
having the on-the-strength control step which controls luminous intensity so that the 
3rd field where the 1st field which recorded information, the 2nd field which eliminated 
information, and information are not recorded, and elimination is not carried out, either 
may be formed. 

[Claim 6] So that a part may overlap the record section which adjoins the before side 
on the truck of an information record medium and the next record section may be 
formed in it To said record section recorded by information overlapping at least the 
timing-control step which controls the timing of informational record So that the 3rd 
field where the 1st field which recorded information, the 2nd field which eliminated 
information, and information are not recorded, and elimination is not carried out, either 
may be formed The transmission medium characterized by transmitting the program 
which equips said information record medium with the on-the-strength control step 
which controls the luminous intensity for recording or reproducing information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When overlapping and recording a part of information on an 
information record regenerative apparatus and an approach, and a list about a 
transmission medium, as especially this invention records a predetermined pattern, it 
relates to a transmission medium at the information record regenerative apparatus 
made it whose breakage done to an information record medium decrease and an 
approach, and a list. 
[0002] 

[Description of the Prior Art] There are two kinds of RAM disks in which both [ the 
ROM disk only for playbacks, record (rewriting) of data, and reproductive / both ] are 
possible of optical disks. The ROM disk is recorded continuously, without data 
breaking off. Therefore, the DPD (Differential Phase Detection) method using the edge 
of the cross direction of the mark (in addition in this description, the physical pit 
formed more unevenly shall also be included in the concept of a mark) currently 
formed on the disk can perform tracking control. 

[0003] On the other hand, in the condition that data are not recorded, as for a RAM 
disk, the field in the condition (that is, the edge of a cross direction does not exist) 
that the mark is not formed in the truck is formed. The groove is usually formed so 
that, as for the optical disk unit recorded or reproduced, tracking can do data also in 
the condition that data are not recorded, to a RAM disk. And tracking is performed 
using the side attachment wall (side attachment wall of a truck) of this groove. Since 
the edge of the longitudinal direction of a mark corresponds with the side attachment 
wall of a groove even if the groove is not formed, the optical disk unit for RAM disks is 
equipped with a ROM disk, tracking control is performed, and a ROM disk can 
reproduce data. 

[0004] However, if the optical disk unit only for ROM disks which performs tracking by 
the DPD method is equipped with the RAM disk in which the section when data are 
not recorded at least on a part exists, since tracking control cannot be performed in 
the section when data are not recorded, it becomes difficult to drive a RAM disk to 
accuracy. Then, also in the optical disk unit only for ROM disks, in order to enable it to 
drive a RAM disk, the non-recorded section of data needs to be made not to be 
formed in a RAM disk. 

[0005] Then, although made as [ record / data / per ECC block ] in the RAM disk 
When recording the data of the following ECC block behind a pre- ECC block. It is 
made as [ form / the section which the part overlaps and is recorded, originates in a 
jitter etc. and is not recording data between a pre- ECC block and the following ECC 



block ]. 

[0006] That is, he is trying to repeat and record the mark (record mark) of the die 
length of 4T, and the mark (elimination mark) of the die length of 4T on the section 
which overlaps data in the conventional RAM disk, as shown in drawing 13 . 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, since the RAM disk was made as 
[ record / that a part of data overlap ], when data were rewritten repeatedly, the 
count of day 3 TA rewriting of the overlapping field became twice the number of data 
rewritings of a field not overlapping, and had the technical problem by which the 
dependability over the count of data rewriting is spoiled so much. 
[0008] Moreover, since the section which overlaps and records data was made into 
APC (Automatic Power Control) area and he was trying to usually adjust the power of 
the laser when recording data from the write-in condition of the data in the section, 
when the field received breakage, it had the technical problem to which it becomes 
difficult to set the power of laser as accuracy. 

[0009] Furthermore, although OPC (Optional Power Control) area is formed in the 
most inner circumference of an optical disk and APC area was formed also there, the 
technical problem to which the adjustment to change of the operating environment of 
an optical disk unit will also become difficult from the record condition of the data in 
that APC area if the APC area of this field receives breakage since it is made to 
adjust luminous intensity at the time of changing the operating environment of an 
optical disk unit after equipping with an optical disk occurred. 

[0010] This invention is made in view of such a situation, and it is made for its 
breakage in the field to which data are recorded by overlapping to decrease as much 
as possible. 
[0011] 

[Means for Solving the Problem] An information record regenerative apparatus 
according to claim 1 so that a part may overlap the record section which adjoins the 
before side on a generating means to generate the light for recording or reproducing 
information to an information record medium, and the truck of an information record 
medium and the next record section may be formed To the record section recorded 
by information overlapping at least a timing-control means to control the timing of 
informational record It is characterized by having the control means on the strength 
which controls luminous intensity so that the 3rd field where the 1st field which 
recorded information, the 2nd field which eliminated information, and information are 
not recorded, and elimination is not carried out, either may be formed. 
[0012] The generating step which generates light for the information record playback 
approach according to claim 5 to record or reproduce information to an information 
record medium, So that a part may overlap the record section which adjoins the 
before side on the truck of an information record medium and the next record section 



may be formed in it To the record section recorded by information overlapping at least 
the timing-control step which controls the timing of informational record It is 
characterized by having the on-the-strength control step which controls luminous 
intensity so that the 3rd field where the 1st field which recorded information, the 2nd 
field which eliminated information, and information are not recorded, and elimination is 
not carried out. either may be formed. 

[0013] A transmission medium according to claim 6 so that a part may overlap the 
record section which adjoins the before side on the truck of an information record 
medium and the next record section may be formed in it To the record section 
recorded by information overlapping at least the timing-control step which controls 
the timing of informational record So that the 3rd field where the 1st field which 
recorded information, the 2nd field which eliminated information, and information are 
not recorded, and elimination is not carried out. either may be formed It is 
characterized by transmitting the program which equips an information record medium 
with the on-the-strength control step which controls the luminous intensity for 
recording or reproducing information. 

[0014] In an information record regenerative apparatus according to claim 1. the 
information record playback approach according to claim 5, and a transmission 
medium according to claim 6 Luminous intensity is controlled so that the 3rd field 
where elimination is not carried out for the 1 st field which recorded information, the 
2nd field which eliminated information, and information by not carrying out record, 
either, either is formed in the record section where information is recorded by 
overlapping at least. 
[0015] 

[Embodiment of the Invention] Although the gestalt of operation of this invention is 
explained below, it is as follows, when the gestalt (however, an example) of operation 
[ / in the parenthesis after each means ] is added and the description of this invention 
is described, in order to clarify response relation between each means of invention 
given in a claim, and the gestalt of the following operations. However, of course, this 
publication does not mean limiting to what indicated each means. 
[0016] A generating means to generate light for an information record regenerative 
apparatus according to claim 1 to record or reproduce information to an information 
record medium (for example, laser diode 1 1 of drawing 1 ). So that a part may overlap 
the record section which adjoins the before side on the truck of an information record 
medium and the next record section may be formed in it A timing-control means to 
control the timing of informational record (for example, servo circuit 5 of drawing 1 ), 
So that the 3rd field where the 1st field which recorded information, the 2nd field 
which eliminated information, and information are not recorded, and elimination is not 
carried out, either may be formed in the record section where information is recorded 
by overlapping at least It is characterized by having the control means (for example, 



servo circuit 5 of drawing 1 ) on the strength which controls luminous intensity. 
[0017] Drawing 1 expresses the example of a configuration of the optical disk unit 
which applied the information record regenerative apparatus of this invention. A disk 1 
is an optical disk of a phase change mold, and is made possible [ rewriting data two or 
more times ]. This disk 1 is made as [ rotate / at the rate of predetermined ] by the 
spindle motor 2. Incidence is carried out to an objective lens 14 through a beam 
splitter 13, it converges with an objective lens 14, and the laser beam by which the 
optical head 3 has the laser diode (LD) 1 1 driven by the laser diode actuation circuit 
(LDD) 21, and outgoing radiation was carried out from LD1 1 is made as [ irradiate / a 
disk 1 ], after being changed into parallel light by the collimator lens 12. Incidence is 
carried out to a beam splitter 13 through an objective lens 14, and it is reflected there, 
and converges with a lens 18, and the reflected light from a disk 1 is made as [ carry 
out / to photo diode (PD) 19 / incidence ]. The current which PD19 outputs is 
transformed into a voltage signal by the current potential (I/V) conversion circuit 20, 
and is made as [ output / to the signal regeneration decoder circuit 4 and the servo 
circuit 5 ]. 

[0018] Moreover, it is reflected by the beam splitter 13, it converges with a lens 15, 
and a part of laser beam by which outgoing radiation was carried out from LD1 1, and 
incidence was carried out to the beam splitter 13 from the collimator lens 12 is made 
as [ carry out / to photo diode (PD) 16 / incidence ]. PD16 outputs the current signal 
corresponding to the reinforcement of the laser beam in which LD11 carries out 
outgoing radiation. This current signal is made as [ output / to the servo circuit 5 ], 
after being changed into a voltage signal by the current potential (I/V) conversion 
circuit 17. 

[0019] The signal regeneration decoder circuit 4 decodes the regenerative signal from 
the disk 1 inputted from the current potential conversion circuit 20, and supplies 
decode data to a controller 7. A controller 7 processes the inputted data suitably and 
is made as [ output / to the host computer which is not illustrated if needed ]. 
[0020] Moreover, from the signal supplied from the current potential conversion 
circuit 20, the servo circuit 5 generates the control signal of a focus servo and a 
tracking servo, and is made as [ output / to the optical head 3 ]. The servo circuit 5 
generates a spindle servo signal, and is made as [ output / to a spindle motor 2 ] 
further again. 

[0021] The servo circuit 5 has further two or more registers 6 (in drawing 1 , only one 
register is shown for convenience), and is made as [ hold / the value which controls 
the actuation current of LD11 supplied from the value which the current potential 
conversion circuit 1 7 outputs, a controller 7, or a host computer ]. 
[0022] The signal encoding circuit 8 encodes the record data supplied from a 
controller 7, generates a writeHn signal, and is made as [ output / to LDD21 ]. LDD21 
drives LD11 corresponding to this writeHn signal. 



[0023] Drawing 2 shows the format of the area of a disk 1. As shown in this drawing 
from it, the field of the predetermined range of the most inner circumference of a disk 
1 is madis into OPC area, and let the field of a periphery be a data area. Also in which 
area, the unit of record playback is considered as the ECC block. 1 ECC block (32 K 
bytes) is constituted by 16 sector, and 1 sector is constituted by 26 frames. One 
frame is made into 91 bytes. The linking section of about seven frames is added to the 
head of each ECC block, and let the about two frames of the beginning be APC area at 
it. The linking section of about two frames is added behind the ECC block. Also in any 
of OPC area and a data area, the data of the pattern 1 or pattern 2 later mentioned 
with reference to drawing 5 and drawing 6 are recorded on APC area. In the case of 
OPC area, the data of the minimum reversal spacing (in the case of now 3 T) and the 
data of the maximum reversal spacing (in the case of now 1 1 T) are recorded on an 
ECC block by turns. The data which should be recorded essentially are recorded on 
the ECC block in a data area. 

[0024] Timing is controlled by the servo circuit 5 by the disk 1, and it is made as 
[ record / a part of / in a part of linking section of a pre- ECC block / a part of linking 
section of the following ECC block overlaps, and ]. Drawing 3 expresses this relation. 
As shown in this drawing, between each ECC block, the linking section whose 
standard die length is eight frames is formed. The linking section of about two frames 
is added to the tail end of an ECC block among this linking section of eight frames, and 
the linking section of about seven frames is added to the head of an ECC block. 
[0025] If it puts in another way, when recording one ECC block, following the linking 
section of about seven frames, the data of 1 ECC block are written in and the linking 
section of about two frames is recorded following it. When the following ECC block is 
continuously recorded following one ECC block, the frame number of a linking section 
in the meantime is exactly made into eight frames. That is, a front linking section and 
the next linking section are not overlapped in this case. 

[0026] On the other hand, when recording a new ECC block behind the ECC block 
already recorded on the predetermined truck, data are recorded as a part of frame of 
the last of a linking section and its top frame overlap. 

[0027] The dummy data for one frame is recorded on the termination of an ECC block 
following a sink SY1, and dummy data record of the die length of 53 byte**x1 is 
further carried out at the degree following a sink SY7. This value of x1 is made into the 
predetermined value between -32 and +32, and is suitably set up with a random 
number. Therefore, the die length of the linking section at the tail end serves as a 
maximum of 85 (= 53+32) cutting tool in a minimum of 21 (= 53-32) cutting tool. 
[0028] In the condition that the ECC block N is recorded, when writing the new ECC 
block N+1 in the back, die length from the head of a linking section to the first sink 
SY2 is made into A6^^x2 byte. The value of this x2 is also suitably set up with a 
random number. However, let the polarity of x2, and the polarity of x1 be reversed 



polarity. 

[0029] The location of the head of a linking block begins to be written from a 53**xl-8 
byte location from the sink SY7 of the last linking section (finishing [ record ]). 
Therefore, it considers as the field where a field with a die length of 8 bytes overlaps 
ahead from the edge of the last linking section, and data are recorded. However, since, 
as for the data writing first location of a linking section, **4 bytes of jitter is permitted, 
the die length of this duplicate-record field serves as a minimum of 4 (= 8-4) cutting 
tool, and serves as a maximum of 1 2 (= 8+4) cutting tool. The die length of the frame 
between the sink SY7 of the linking section of a pre- ECC block and the sink SY2 of 
the linking section of the following ECC block serves as 91 (= 53-8+46)-x1+x2. If it 
thinks including a jitter, **4 more bytes of error will generate this die length. 
[0030] Hereafter, sequential arrangement of the sinks SY7, SY3, SY7, SY4, SY7. and 
SYO is carried out, and an ECC block is arranged from the degree of a sink SYO at the 
degree of the sink SY2 of the beginning of the linking section of the head of an ECC 
block. 

[0031] APC area Is made into the area from the head of the linking section of the head 
of an ECC block to the first sink SY7, the data of the pattern 1 of drawing 5 mentioned 
later are recorded on the first 1 2 bytes (maximum length's duplicate-record field) of 
this APC area, and the data of a pattern 2 are recorded on the remaining area. 
[0032] The record mark of the die length of 4T and the elimination mark of the die 
length of 4T are recorded on the area of five frames to the sink SYO of the head of an 
ECC block from the sink SY7 of the beginning of the linking section of about two 
frames added to the area of others of a linking section, i.e., the edge of an ECC block, 
and the linking section added to the head of an ECC block in a list by turns. 
[0033] Next, actuation of the gestalt of operation of drawing 1 is explained. When an 
optical disk unit is equipped with a disk 1. a controller 7 performs processing 
(processing which records a test data on the OPC area of the most inner 
circumference of a disk 1, and reproduces this) shown in the flow chart of drawing 4 . 
[0034] That is, in step SI, a controller 7 initializes first the variable n showing the 
adjustment number of steps of the reinforcement of the laser beam which LD11 
outputs to 1 . 

[0035] Next, it progresses to step S2 and a controller 7 sets the parameter 
corresponding to Variable n as the register 6 of the servo circuit 6. Namely, IcooLn, 
Iwrite.n, and lerase.n are set as a register 6 at this time (in now, it is n= 1). Icool.n 
expresses the value of the actuation current (driver voltage) of LDl 1 for generating 
the laser beam of the reinforcement of a cooling period to LDl 1 . The reinforcement of 
the laser beam of this cooling period is expressed with the alphabetic character C in 
drawing 5 (A) and drawing 6 (A). 
[0036] Iwrite.n is expressed with a degree type. 

Iwrite_n=IcooLn+delta CW.n [0037] Iwrite.n expresses the value of the actuation 



current (driver voltage) for generating the laser beam of the reinforcement 
(reinforcement shown in the alphabetic character W in drawing 5 (A) and drawing 6 
(A)) when recording data on LD11. deltaCW_n in a top type is a constant, the 
difference of Iwrite.n and Icool.n is supported and the value which added deltaCW_n to 
Icool.n is set up as Iwrite.n. 

[0038] When generating the laser beam of the reinforcement at the time of making 
LD11 eliminate data (reinforcement shown in the alphabetic character E in drawing 5 
(A) and drawing 6 (A)), lerase.n means the value of the actuation current (driver 
voltage) supplied, and is expressed with a degree type. 

Ierase_n=IcooLn+delta CE_n [0039] deltaCE_n in a top type is a constant and the value 
which added this constant to Icool_n is set to lerase_n. 

[0040] Although the detail is mentioned later, these values are set as the register 61 
of APC circuit 41 ~i shown in drawing 1 1 mentioned later. Moreover, since it is n= 1 in 
now, the smallest value is set to these values. 

[0041] Next, it progresses to step S3, and a controller 7 controls the servo circuit 5 
and performs write-in actuation per ECC block. 

[0042] Namely, the servo circuit 5 controls LDD21. and it controls it so that set point 
Icool.l prescribes the reinforcement C of the laser beam of the cooling period of LD1 1 , 
set point Iwrite.l prescribes the reinforcement W when recording data and set point 
lerase.l prescribes the reinforcement E when eliminating data. 

[0043] Moreover, as shown in drawing 3 , in 8 bytes of section of the beginning of APC 
area, a controller 7 generates the data of the pattern 1 shown in drawing 5 . generates 
the data of the pattern 2 shown in drawing 6 in the remaining section of APC area, and 
supplies them to the signal encoding circuit 8. The signal encoding circuit 8 changes 
the inputted data into a write-in corresponding signal, and supplies them to LDD21. As 
shown in drawing 5 , let the pattern 1 be the pattern with which the non-signal section 
of the mark (record mark) of the die length of the minimum reversal spacing (3T), the 
mark (elimination mark) of the die length of the minimum reversal spacing, and the die 
length of the maximum reversal spacing (1 IT) is repeated. On the other hand, let the 
pattern 2 shown in drawing 6 be the pattern with which the mark (record mark) of the 
minimum reversal spacing and the mark (elimination mark) of the maximum reversal 
spacing are repeated. 

[0044] If the laser beam of predetermined reinforcement is generated from LD11. it 
will be changed into parallel light by the collimator lens 12, incidence will be carried out 
to an objective lens 14 through a beam splitter 13, it will converge there, and this laser 
beam will be irradiated by the disk 1. Consequently, the mark corresponding to a 
pattern 1 or a pattern 2 is formed in the APC area in the OPC area of a disk 1. 
[0045] After recording the mark (record mark) of the period of 3T, in order to record 
the mark (elimination mark) of the period of 3T, theoretically, it is the period of 0.5T. 
and reinforcement W during the write-in period of 3T, and the record mark of 3T can 



be recorded by generating the next period of 0.5T, and three light pulses which are 
reinforcement C. Moreover, the elimination mark of the period of 3T can be formed 
with outputting the elimination period of 3T, and the laser beam of reinforcement E. 
However, when the laser beam of reinforcement W is irradiated, a disk 1 will have heat 
and that it is cooled will take time amount. As shown in drawing 5 (A), actually then, 
the reinforcement of a laser beam By considering as the period of 0.5T, and 
reinforcement W first, considering as the next period of 0.5T, and reinforcement C, 
considering as the next period of 0.5T, and reinforcement W. considering as the next 
period of IT. and reinforcement C, and considering as the next period of 3.5T, and 
reinforcement E As shown in drawing 5 (E), the record mark of 3T and the elimination 
mark of 3T are recordable with a phase change. 

[0046] Let reinforcement of a laser beam be reinforcement C at the next period of 
1 1T. Although this reinforcement C has reinforcement larger than the reinforcement R 
when reading data, the mark by which record is not carried out to a disk 1, either, and 
the mark is already recorded on it serves as reinforcement of extent to which 
elimination is not carried out, either. Therefore, the period of 11T serves as a 
non-record section which does not record a record mark or elimination mark, either. 
[0047] It is reflected by the beam splitter 13 and incidence of a part of laser beam in 
which LD11 carried out outgoing radiation is carried out to PD16 through a lens 15. 
Therefore, the signal corresponding to the reinforcement of the laser beam to which 
LD11 carried out outgoing radiation of PD16 actually is outputted. 
Electrical-potential-difFerence signal transformation of this signal is carried out by 
the current potential conversion circuit 17, and it is supplied to the servo circuit 5. 
The reinforcement (the value Ipcool which PD16 outputs) of the laser beam in which 
LD1 1 carries out outgoing radiation applies an ARC servo so that it may be in 
agreement with set point IcooLI set up at step S2, until a cooling period expires, after 
the cooling period of the die length of 11T begins and the period of IT passes, as the 
servo circuit 5 is shown in drawing 5 (B). 

[0048] Moreover, as shown in drawing 5 (C). an ARC servo is applied so that the 
reinforcement (value Iperase_1 which RD16 outputs) of the laser beam in which LD1 1 
carries out outgoing radiation may be in agreement with value Ierase_1 set as the 
reference register 61 at step S2, until the elimination period of reinforcement E 
expires after reinforcement E is set up, and the period of 1 T passes. 
[0049] furthermore, from the time of the period of IT having passed, since the laser 
beam of reinforcement W came to be generated as shown in drawing 5 (D) (to timing to 
which with a reinforcement [ 2nd / W ] light is generated) The period of IT, 
reinforcement of the laser beam in which LD1 1 carries out outgoing radiation (an ARC 
servo is applied as in agreement with value Iwrite.l set up at step S2 in value Ipwrite.l 
which PD16 outputs.) 

[0050] As shown in drawing 5 (E), a non-record section is formed in the section when 



an ECC block may be written in a pre- ECC block by overlapping. In this non-record 
section, data will be written in a duplex. Moreover, the die length of a non-record 
section is the die length of 1 1T, it is die length equal to the maximum reversal spacing 
in the data storage area of 24 frames, and existing as specification top data is the 
greatest die length permitted. Therefore, the count of writing of the disk 1 in the field 
to which it overlaps so much and data are written in can be reduced. Consequently, 
breakage on a disk 1 can be controlled so much. 

[0051] On the other hand, in the remaining section of APC area, as shown in drawing 6 
(E), the record mark of the section of 3T and the elimination mark of the section of 
1 1T are recorded by turns. Although what is necessary is for that to generate the next 
period of 0.5T, and three light pulses used as reinforcement C by the period of 0.5T. 
and reinforcement W theoretically, to form the record mark of 3T, to generate the 
period of 1 1 T, and the laser beam used as reinforcement E, and just to form an 
elimination mark, as mentioned above, it is necessary actually to take into 
consideration the accumulation effectiveness of an optical disk 1. Then, as shown in 
drawing 6 (A), after generating the 0.5T next period and two pulses used as 
reinforcement C by the period of 0.5T, and reinforcement W, it controls to become the 
period of 12T, and reinforcement E. Thereby, as shown in drawing 6 (E). the record 
mark of the die length of 3T and the elimination mark of the die length of IIT are 
recordable. 

[0052] In the section which records this pattern 2, as shown in drawing 6 (C) After the 
light of reinforcement E occurs and the period of IT passes, while the light of 
reinforcement E continues and is generated (until reinforcement is changed into 
reinforcement W from reinforcement E), An APC servo is applied so that the 
reinforcement (output-value Iperase_1 of PD16) of the laser beam in which LD11 
carried out outgoing radiation may become equal to set point Ierase_1 set up at step 
S2. Moreover, as shown in drawing 6 (D). after with a reinforcement [ 2nd / W ] light is 
generated, an APC servo is applied so that the period of IT and the reinforcement 
(output Ipwrite.l of PD16) of the laser beam which LD1 1 outputs may become equal 
to set point Iwrite.l set up at step S2. 

[0053] As shown in drawing 6 (B), APC actuation of a cooling period is not performed 
but the result of the APC servo of the reinforcement C of the cooling period in the 
section of a pattern 1 is held as it is. 

[0054] In addition, as shown in drawing 5 and drawing 6 , it is for performing APC 
actuation that only 1 T are delaying the timing of initiation of APC actuation, after 
actuation is stabilized. 

[0055] After APC area is completed, in the continuing data storage area of 24 frames, 
the record mark of 3T and the elimination mark of 1 1T are recorded by turns as a test 
data. In addition, in this data storage area of 24 frames, APC control is not performed 
but the reinforcement of the cooling period of the last of APC area, a write-in period. 



or an elimination period is held as it is (however, in a write-in period and an elimination 
period, it may be made to perform APC actuation). 

[0056] In addition, when the data for 1 ECC block are recorded as mentioned above, 
output IpcooLl of PD1 6 in front of the completion of record is held at the register 6 of 
the servo circuit 5. 

[0057] Next, it progresses to step S4 and it is judged whether Variable n is 8. Since it 
is n= 1 in now, it progresses to step S5. and the increment only of 1 is carried out and 
Variable n is set to n= 2. 

[0058] Next, return and a controller 7 set set point IcooL2 corresponding to n= 2. 
Iwrite_2. and Ierase_2 as step S2 at the reference register 61 of the servo circuit 5. 
Let these values be larger values a little than the case in n= 1. 

[0059] And the same write-in actuation as the case where it progressed and mentions 
above to step S3 is performed. 

[0060] In step S4, it is repeatedly performed until it Judges that it was set to n= 8 by 
such write-in actuation. That is, in the case of this example, write-in actuation 
corresponding to eight different reference data will be performed. 
[0061] Drawing 7 expresses signs that the data of an ECC block (n) and the following 
ECC block (n+1) are written in as mentioned above. 

[0062] As shown in drawing 7 (B), in the ECC block (n) of drawing 7 (A), the value set 
as a reference register is a value corresponding to n, and is a value corresponding to 
(n+1) in an ECC block (n+1). 

[0063] Although APC actuation is performed in all the reinforcement of reinforcement 
C, reinforcement E, and reinforcement W in the section of a pattern 1 as shown in 
drawing 7 (C), in the section of a pattern 2. it is held about reinforcement C and APC 
actuation is performed only about reinforcement E and reinforcement W. In the linking 
section of five frames, and the following ECC block, it is held about all reinforcement. 
[0064] Consequently, as shown in drawing 7 (D). the level of the reinforcement C of 
LD1 1 is adjusted to the value set up at step S2 in the section of a pattern 1. 
[0065] On the other hand, as it is indicated in (F) as drawing 7 (E), the level of LD1 1 of 
reinforcement E and reinforcement W cannot be enough adjusted to the value 
corresponding to the reinforcement set up at step 82 in the section of a pattern 1 . As 
this shows drawing 5 , the APC section about reinforcement E and reinforcement W is 
because it is very short compared with the APC section of reinforcement C. 
[0066] Then, he is trying for the synthetic time amount of APC actuation of 
reinforcement E and reinforcement W to become long in a pattern 2, as shown in 
drawing 6 . Consequently, as it is indicated in (F) as drawing 7 (E), in the section of a 
pattern 2, it can adjust to the reinforcement which set up the reinforcement of LD1 1 
of reinforcement E and reinforcement W at step 82. 

[0067] It is shown that drawing 7 (G) stores in a register value Ipcool.n which PD16 
outputs in the timing which APC actuation of the pattern 2 of an ECC block (n) ended. 



Moreover, it is shown that value IpcooLn +1 which PD16 outputs stores drawing 7 (H) 
in a register in the timing which APC actuation of the pattern 2 of an ECC block (n+1) 
ended. In addition, you may make it store deltaCW.n and deltaCE.n in a register if 
needed at this time. 

[0068] Since it is n= 8 in the case of the example of processing of drawing 4 , the 
processing result about eight ECC blocks is held at eight registers 6. 
[0069] After returning to drawing 4 and completing the writing of the test data about 
eight ECC blocks as mentioned above next, it progresses step S6. a controller 7 
controls the servo circuit 5, and Iread_default is set up as the set point Iread to the 
reference register for setting up the reinforcement R of the laser beam for playback. 
This Iread.default is the value beforehand set as the controller 7 as a default. The 
servo circuit 5 applies an APC servo so that the reinforcement (the output Ipread of 
PD16) of the laser beam in which carries out the monitor of the output Ipread of PD16, 
and LD1 1 carries out outgoing radiation may become equal to the set point Iread held 
to the reference register of the register 6 of the servo circuit 5. 
[0070] And a controller 7 reproduces the data of eight ECC blocks which performed 
writeHn actuation at step S3. 

[0071] After incidence is carried out to a beam splitter 13 through an objective lens 
14 and being reflected there, it converges with a lens 18 and incidence of the laser 
beam reflected by the disk 1 is carried out to PD19. The current signal outputted from 
PD19 is transformed into a voltage signal by the current potential conversion circuit 
20, and is supplied to the servo circuit 5. The servo circuit 5 performs assessment 
processing after step S7 using this input. Moreover, the servo circuit 5 is memorized 
to a register 6 by making into Iread_opc the signal Ipread which PD16 outputs, when 
reading the data of each ECC block. 

[0072] In step S7, the servo circuit 5 initializes the first rate of change (n= 1) (it 
mentions later) as the best rate of change. That is, it initializes with m= 1. 
[0073] Next, it progresses to step S8 and the servo circuit 5 is set to n= 2. 
Furthermore, the servo circuit 5 judges whether the rate of change of n (in the case of 
now n= 2) is better than the best rate of change (rate of change of n= 1 ) in step S9. 
Here, rate of change means the rate of change of the ratio (A3 / A1 1) of the signal 
level All of the elimination mark of the die length of 11 T as signal level A3 of the 
record mark of the die length of 3T recorded into the data area of 24 frames. After 
this rate of change becomes large gradually and presents a peak as are shown in 
drawing 8, and the value of n becomes large in order from 1 8, it decreases again. Here, 
after rate of change becomes a peak, the rate of change which became smaller than a 
peak shall be detected as the best rate of change. 

[0074] In step S9, when it judges that the rate of change of n (in the case of now n= 2) 
is good from the best rate of change (in the case of now rate of change of n= 1 ). it 
progresses to step S10 and the rate of change of n is substituted for the best rate of 



change. That is, it considers as m=n (in now, referred to as m= 2). In step S9, when it 
Judges that the rate of change of n is not good from the best rate of change, 
processing of step S10 is skipped. 

[0075] And in step S1 1, it is judged whether it was set to n= 8, if it is not n= 8, it will 
progress to step SI 2, and the increment of the n is carried out only for 1, and return 
and processing after it are again performed repeatedly by step S9. 
[0076] When judged with it being n= 8, it progresses to step SI 3 and IcooLm is set [ in 
/ as mentioned above / step S11 ] as Icooljnit. Moreover, deltaCE.m is set as 
deltaCEJnit and deltaCW_m is set as deltaCWJnit. 

[0077] It means that a test data is recorded adjusting to a value which is different in 
the reinforcement of LD1 1 as mentioned above in OPC area, and the reinforcement C 
(Icooljnit). the reinforcement E (IeraseJnit=IcoolJnit+delta CEJnit), and reinforcement 
W (IwriteJnit=IcoolJnit+delta CWJnit) of optimal LD11 were obtained by reproducing 
this. 

[0078] Next, when ordered in the writing of original data to a disk 1 , processing shown 
in the flow chart of drawing 9 is performed. The servo circuit 5 sets first value 
Icooljnit acquired at step SI 3 of drawing 4 as the set point Icool of the reference 
register for controlling APC actuation of a cooling period in step S31. Moreover, the 
value (Icooljnit+delta CEJnit) adding value deltaCEJnit acquired at step SI 3 to 
Icooljnit is set as the set point lerase of the reference register for carrying out APC 
control of the elimination period. Furthermore, the value which added value 
deltaCWJnit for which Icooljnit was asked at step SI 3 of drawing 4 to the set point 
Iwrite of the reference register which controls APC actuation of a write-in period is 
set up. 

[0079] Next, it progresses to step S32. and a controller 7 generates the data of a 
pattern 1 in the duplicate-record field of the APC area in a data area, writes them in in 
the signal encoding circuit 8. and is transformed to a signal. LDD21 controls LD11 
corresponding to this write-in signal, and carries out outgoing radiation of the laser 
beam of predetermined reinforcement. At this time, the servo circuit 5 performs APC 
actuation which was mentioned above in the case of which [ of a cooling period an 
elimination period, and a write-in period ]. That is, in a cooling period, an elimination 
period, or a write-in period, an APC servo is applied so that the signals Ipcool, Iperase, 
and Ipwrite which PD16 outputs may become equal to the values Icool, lerase, and 
Iwrite set up at step S31. 

[0080] A controller 7 generates the data of a pattern 2. writes this in the signal code 
circuit 8, and is made to change it into a signal in the period of others of APC area in 
step S33. Moreover, at the time of a cooling period, the servo circuit 5 makes an APC 
circuit a HOLD status, and performs APC actuation at the time of an elimination 
period or a write-in period. 

[0081] In step S34, a controller 7 generates the data written in a data storage area. 



This data is the signal encoding circuit 8, is changed into a write-in signal and supplied 
to LDD21. LDD21 controls LD11 corresponding to this data, and generates the laser 
beam of the reinforcement corresponding to record data. Moreover, in the case of 
which [ of a cooling period, an elimination period, and a write-in period ], the servo 
circuit 5 makes a HOLD status an APC circuit (with reference to drawing 11 , it 
mentions later) at this time. Or it writes in with an elimination period and may be made 
to perform APC actuation only in a period again. 

[0082] Next, when ordered in playback of the data recorded on the data area of a disk 
1, processing shown in the flow chart of drawing 10 is performed. In step S41, the 
servo circuit 5 first sets up value Iread_default currently beforehand prepared for the 
set point Iread of the reference register 61 of the APC circuit for playback (APC 
circuit 41-2 of drawing 1 1 mentioned later). And read-out actuation is performed in 
step S42, That is, at this time, the servo circuit 5 applies an APC servo so that it may 
be in agreement with the value Iread from which the value Ipread which PD16 outputs 
was set as the reference register at step S41. Moreover, after the regenerative signal 
which PD19 outputs at this time is changed into a voltage signal by the current 
potential conversion circuit 20, it is supplied to the signal regeneration decoder circuit 
4. The signal regeneration decoder circuit 4 decodes the inputted signal, and outputs 
it to a controller 7. A controller 7 Is outputted to the host computer which does not 
illustrate the inputted playback data. 

[0083] In step S43. it Judges whether the servo circuit 5 has the absolute value of the 
difference of the value Ipread which PD16 outputs, and the value Iread set as the 
reference register larger than the reference value Ref set up beforehand. When judged 
with the absolute value of both difference not being larger than a reference value Ref, 
it progresses to step S44, and processing is ended when it stands by until it was 
Judged with read-out actuation having been completed, and read-out actuation is 
completed. 

[0084] When it Judges that the absolute value of the difference of the value of Iread 
and the value of Ipread is larger than a reference value Ref and read-out actuation is 
completed after standing by until it progressed to step S45 and read-out actuation 
was completed, the servo circuit 5 makes a focus servo turn off in step S46 in step 
S43. And in step S47. the servo circuit 5 sets up the value of value Iread.opc set up 
when reproducing the data written in value Iread.default initialized at step S41 at the 
time of read-out actuation in step S6 of drawing 4 in OPC area. In OPC area, this 
Iread.opc reads data actually, since it is a value when the optimal result is obtained, it 
originates in change of the operating environment of an optical disk unit etc., and also 
when the relation between the actuation current of LD11 and the quantity of light 
generated actually changes, it becomes possible [ obtaining the suitable playback 
quantity of light ] by this adjustment. 

[0085] Drawing 1 1 expresses the example of a configuration of the APC circuit 



included in the servo circuit 5. In this example of a configuration, the APC circuit 41-1 
performs APC actuation in a cooling period, and the APC circuit 41-2 performs APC 
actuation in a playback (read-out) period, the APC circuit 41-3 performs APC 
actuation in an elimination period, and it is made as [ perform / the APC circuit 41-3 / 
APC actuation in a write-in period ]. After the current signal which PD16 outputs is 
transformed into a voltage signal by the current potential conversion circuit 1 7, it is 
inputted into these APC circuit 41-1 thru/or 41-4 through the buffer amplifier 42. 
[0086] In the APC circuit 41-1, the signal supplied from the buffer amplifier 42 is 
supplied to the hold circuit 52 through the switch 51. The hold circuit 52 is constituted 
by resistance 53 and the capacitor 54. The output of a hold circuit 52 is supplied to 
the inversed input terminal of the buffer amplifier 55 and the operational amplifier 57 
which constitutes an integrator 60 through resistance 56. After D/A conversion of the 
output of the reference register 61 is carried out by D/A converter 62, it is inputted 
into the inversed input terminal of an integrator 60 through the resistance 63 for 
composition again. 

[0087] The output of an operational amplifier 57 is connected to the inversed input 
terminal through the parallel circuit of resistance 58 and a capacitor 59. The 
non-inversed input terminal of an operational amplifier 57 is grounded. 
[0088] The output of an operational amplifier 57 is connected to the non-inversed 
input terminal of an operational amplifier 68 through resistance 70 again. The 
non-inversed input terminal of an operational amplifier 68 is grounded through 
resistance 71. The output of an operational amplifier 68 is connected to the inversed 
input terminal of an operational amplifier 57 through eight switches 72 and resistance 
73 again. Moreover, the output of an operational amplifier 68 is connected to the 
inversed input terminal through resistance 69. 

[0089] After A/D conversion of the output of an operational amplifier 57 is carried out 
by A/D converter 64, it is supplied to the register 65-1. After D/A conversion of the 
output of a register 65-1 is carried out with D/A converter 66, it is connected to the 
inversed input terminal of an operational amplifier 68 through resistance 67. It 
connects with eight registers 65-2 thru/or 65-9, and the output of a register 65-1 is 
made again as [ load / the output of a register 65-2 thru/or either of 65-9 / to a 
register 65-1 / further ]. 

[0090] The output of an operational amplifier 57 is supplied to the current regulator 
circuit 31-1 for the cooling periods of LDD21. A current regulator circuit 31-1 
generates the constant current corresponding to the output of an operational 
amplifier 57, and is made as [ drive / through a switch 32-1 / LD1 1 ]. 
[0091] Although a graphic display is omitted, the APC circuit 41-2 thru/or the APC 
circuit 41-4 as well as the APC circuit 41-1 are constituted. The output of the APC 
circuit 41-2 is supplied to the current regulator circuit 31-2 for playback periods, the 
output of the APC circuit 41-3 is supplied to the current regulator circuit 31-3 for 



elimination periods, and the output of the APC circuit 41-4 is supplied to the current 
regulator circuit 31-4 for write-in periods. The output of a current regulator circuit 
31-2 is supplied to LD1 1 through the switch 32-2 set to ON at the time of a playback 
period, and the output of a current regulator circuit 31-3 is supplied to LD1 1 through 
the switch 32-3 set to ON at the time of an elimination period, and the output of a 
current regulator circuit 31-4 is supplied to LD1 1 through the switch 32-4 set to ON 
at the time of a write-in period. 

[0092] Next, the actuation is explained. IcooLI mentioned above is set to a register 61 
with reversed polarity at the time of data logging in OPC area. Signal Ipcool_1 which 
PD16 outputs in a cooling period is supplied to the APC circuit 41-1 through the 
buffer amplifier 42. A switch 51 is turned off when performing hold actuation, and when 
performing APC actuation, it switches on. When the switch 51 is turned on, the signal 
inputted through the buffer amplifier 42 is inputted into an integrator 60 through a 
smoothing circuit 52, the buffer amplifier 55, and resistance 56. After D/A conversion 
of the value-Icool.l set as the register 61 is carried out with D/A converter 62, it is 
inputted into this integrator 60 through resistance 63. Therefore, with an Integrator 60, 
the difference of IpcooLI and -IcooLI finds the integral, and after A/D conversion of 
the output is carried out with A/D converter 64, it is supplied to a register 65-1 , and is 
held. This data is transmitted and held further at a register 65-2. 
[0093] Like the following, at the time of n= 2 thru/or n= 8, IcooL2 thru/or IcooLS are 
memorized, and the output of the register 65-1 at each time is transmitted [ a register 
65-3 thru/or ] to 65-9, and is held at a register 61. 

[0094] In OPC area, after being held by the sampling value of eight pieces a register 
65-2 thru/or 65-9, the best value is transmitted to a register 65-1 from a register 
65-2 thru/or either of 65-9, and is held. 

[0095] And a switch 72 is turned on in the timing which starts the record in after that, 
for example, a data area, first. After D/A conversion of the value currently held at the 
register 65-1 is carried out with D/A converter 66, it is inputted into the inversed 
input terminal of an operational amplifier 68. The output of an integrator 60 is supplied 
to the non-inversed input terminal of an operational amplifier 68. Therefore, both 
difference calculates with an operational amplifier 68, and the difference is inputted 
into the inversed input terminal of an operational amplifier 57 through a switch 72 and 
resistance 73. Thereby, while the charge up of the capacitor 59 of an integrator 60 is 
carried out. a servo starts so that the output (output of an operational amplifier 57) of 
an integrator 60 may become equal to the value (value by which D/A conversion was 
carried out with D/A converter 66) currently held at the register 65-1. 
[0096] Thus, a switch 72 is turned off once the output of an integrator 60 is set as a 
predetermined value. Therefore, henceforth, the difference of the signal inputted from 
the buffer amplifier 42 and the reference value currently held with reversed polarity at 
the register 61 integrates an integrator 60, the output is supplied to a current 



regulator circuit 31-1 , and the constant current of a predetermined value is outputted. 
The output is supplied to LD11 through a switch 32-1. and LD11 drives with the 
optimal value among the values currently held a register 65-2 thru/or 65-9. 
[0097] Thus, an APC servo starts so that the reinforcement C in the cooling period of 
LD11 may become equal to the value Icool set as the register 61. Moreover, at the 
time of hold actuation, a switch 51 is turned ofF, the output of the buffer 42 in front of 
OFF is held at a capacitor 54, and a servo is performed with the held value. 
[0098] Same actuation is performed also in the APC circuit 41-2 thru/or 41-4. 
[0099] In the example of drawing 11 , although the integrator 60 in the APC circuit 
41-1 was constituted in analog, constituting in digital one is also possible. Drawing 1 2 
expresses this example. In addition, although only the configuration of the APC circuit 
41-4 is shown in drawing 12 , other APC circuits 41-2 thru/or 41-4 are constituted 
similarly. 

[0100] In the example of a configuration of drawing 1 2 , after A/D conversion of the 
output of a smoothing circuit 52 is carried out with A/D converter 91, it is supplied to 
a register 92 and held. It is held at a register 93, and after the output of a register 92 
is delayed, it is supplied to a subtracter 94. while a subtracter 94 is supplied. 
Therefore, an offset component is canceled with a subtracter 94. 
[0101] The output of a subtracter 94 is supplied to a register 95, and is held. The 
output of a register 95 is supplied to a subtracter 96, and the reference value 
currently held at the register 61 is subtracted. The output of a subtracter 96 is 
supplied to a register 97, and is held. While the output of a register 97 was supplied to 
the latter register 98, after the bit shift of it is further supplied and carried out to the 
bit shifter 99, it is supplied to a register 65-1. It is supplied after the bit shift of the 
data currently held at the register 98 is carried out to a register 65-1 by the bit shifter 
1 00 again. 

[0102] A register 65-1 holds either the output of the output or the data which carried 
out the bit shift of the output by the bit shifter 101. and the bit shifter 100. or the 
output of the bit shifter 99, and outputs it. The digital integrator is constituted by the 
above registers 97 and 98, 65-1, and the bit shifter 99.100,101. 

[0103] After D/A conversion of the output of a register 65-1 is carried out with D/A 
converter 102. it is supplied to a current regulator circuit 31-1 again. 
[0104] Although this invention was explained above by making an optical disk into an 
example, this invention can be applied also when recording information on information 
record media other than an optical disk optically. 

[0105] Moreover, a user is provided with the program which performs various kinds of 
above-mentioned processings with the transmission medium which consists of record 
media, such as a magnetic disk and CD-ROM. and also provide for a user through 
transmission media, such as a network, it is made to transmit and record on record 
media, such as a magnetic disk and solid-state memory, and it can be made to also 



make it use. 
[0106] 

[Effect of the Invention] According to an information record regenerative apparatus 
according to claim 1 , the information record playback approach according to claim 5, 
and the transmission medium according to claim 6, like the above Since the 1st field 
which recorded information on the field to which information is recorded by 
overlapping at least, the 2nd field which eliminated information, and information 
controlled luminous intensity to form the 3rd field where neither record nor elimination 
is carried out The recording rate of the field where information is recorded by 
overlapping becomes possible [ controlling increasing compared with other fields and 
controlling the breakage ]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the 
optical disk unit adapting the information record regenerative apparatus of this 
invention. 

[Drawing 2] It is drawing explaining a format of the disk of drawing 1 . 

[Drawing 3] It is drawing explaining the data redundancy record section of an ECO 

block. 

[Drawing 4] It is a flow chart explaining the processing in OPC area. 
[Drawing 5] It is drawing explaining a format of a pattern 1 . 
[Drawing 6] It is drawing explaining a format of a pattern 2. 

[Drawing 7] It is a continuous timing chart explaining the writing of two EGG blocks. 
[Drawing 8] It is drawing explaining the best rate of change. 

[Drawing 9] It is a flow chart explaining the processing in the case of writing data in a 
data area. 

[Drawing 10] It is a flow chart explaining the actuation in the case of reading data from 
a data area. 

[Drawing 11] It is the circuit diagram showing the example of a configuration of an 
APG circuit. 

[Drawing 1 2] It is the circuit diagram showing other examples of a configuration of an 
APG circuit. 

[Drawing 1 3] It is drawing explaining the record condition of the data in the 
conventional APG field. 
[Description of Notations] 
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cc:/a-y ^^^fa-esBSi^ns^^tc^snTv^sA^ bu 

oECcra -y ;;>;(DECcy O -y ^©t'-^J^IB 

SiJcOECCra -y ^7 i;i^(7DECCrD ^y ^7 ircoPa^tC. '>'-y 
if tclBH L T x- ^ ^IBIi L T 1/ ^EfeWJK^ ^ tlT 



3 

[0 0 0 6] -r%*3-^, ^;^3^5^0RAMT'^'X^^ct3V^T 
CO 0 0 7] 

[0 0 0 8] trc. f^'-^^fiiabTiie^^sEiigti. 

W^. APC (Automatic Power Control) x'JTi:^n, 

feii-r^ >f(^)-'^'7-^p^-r5<fc ^ LTV 

[0 0 0 9] ^?>tc, OPC (Optional Power Control) 
tAPCJiU rjb^f^fig^nTi/^S*^ ^OAPCxU r{c:teCJ 

lS(0|@S*fif^<J:3fCLTV'i.OT, il<D?H«^DAPCx 

[0 0 10] *f§^(iCCO<fc^^4^iR(cM*tT'S:3nfc 

[0 0 1 1 ] 

iwm^mi^t^rzib(D^m mmm i iciaicoit^te 
^pm-r ^ 5 V ifum^m . it fSA^a 

[0 0 12] liSt]B5{CtHKcotf#6fe^S^?3?*t±. 1f 

•r.5iii^xT--yyi:. mmMEmmi^<oh'7y'>±(Dmm 
^*nsiefii«i«{c, t»iB^fBfiiL/-c^ 1 £DSi«. mm 
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[0 0 13] n:»m6icMim<r)&mmmi. mmmm 
CO 0 1 4] 1 icmm<Dmmmmm^mm. mm 

[0 0 15] 

<D^«DS9iirtic> fifti-r^mm(omm (fib— w 
CO 0 1 6] is*s 1 \cmm<r>mmmm^m.mf^i. it 

■If ^£ote«i<o 'T ^ :y ^^mmt s -r s > <5^Mas#s 

(flajAff. iaiO-9— jKIhISSS) h. '>*< fcfelf^*^ 

[0 0 1 7] 0 1 ^^m<DmmMmm^m^^mm 

40 L/-c)tx-rX^'SS««figP«r^bTv^-5o T^-cXi' 1 

ti^itStDTt-rfX^Tfe!?, 
^x.5Ci:7b^oJtgh$nTV^?.o C^Of'-i'X^' 1 f±. X 

i!j|5]SS (LDD) 2 ncfcosBift^nsu— »f^V^-K 
(LD) 1 l^WL. LDl 1 J:t)miitSnfcU— »f7t 
«x nypi-^U^Xl 2lca:0¥ffJtfcSg|Snfc 

ld-AX7°U 'y^ 1 3^ffL-cn^\y:yXl 41CX 

w^n> 4fi:^t)iR^^nT. -x-rx^^ i 
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^n. .t>hi$2'-r:^-K (PD) 1 9tCAS*^n'5cfc^tc 

(i/v) ^^^^iHi£S2 o^mfs^tc^^^n. ffi^n 

[0 0 18] ^/c. LD 1 1 Ddil^^n. nU;^ — ^ 

X\ StcJ^DiRm^nr. ^^h^V:t-K (PD) 16 
{zK^-^n^^oKr^^nxx^^^o PDieti. LDl 

t^o cosgfifi^ti. mmms. (i/v) ^mm^i 
[0 0 19] m^n^m^mm4i±. nm.mj£mm\B\^ 

[0 0 2 0] SAc. 4-:iHlSS5ti. mSSSJE^i^lslK 

[0 0 2 1] tl--4-ClHlK5ti:. ^^ic. Itiaoi^v^X^ 
fit. fe^i/Hi. n>ha— ^/S/cfi^^Xhnvtro.- 
[0 0 2 2] fi^x>'3i-F[i]gS8fi. zi-yha-^^l 

^^^rictr. LDD2 iitcaij-t^^oici^^tiri^ 

LDD2 Hi:. C<OS#ai^fi^tC^^lSLTLD 1 1 

[0 0 2 3] Il2fi. x-<X^ 1 tOxUr(D:7:i-— -=e^y 40 
h^^LTi/^^o fp|llt<:^-r.fc-9tc. T-Vx^l(7)grt 

1 ECCyn^y^ (3 2 4^n/s'-r h) (i:. 1 G-t^^tc^^ 



Jt#P^¥ 1 1 -2 5 4 5 9 

6 

5^06^#SSLTffe3ai-r^. 1 S/cti/^^- 

>'2 0T-*-^:^^ie^^n^o ECC->^u^y ^tcti. OPCxU 

«AjKIsFb^PS a>*<0^^1 1 T) Ot^-^*^3?5 
[0 0 2 4] 1 iat. +^->1-^!HlgS5*CJ:0^^ 

^i/avti. Kcfay^commmicmu^n. miy 
[ 0 0 2 .5 ] ^n-rtif^Ss 1 ooEcc:/n y ^^tm-t 

^t^. J^J7:7U-2^0';>4^>^'"-t^>^3>'tC|^l^ 
T. 1 ECC:/u^y^Ox-^$??b^»*iASns ^tltC^l^ 

1 OOECC:/a'y ^(C^l^T. :*^OECCyn 'y^;6^ji 

3>cD:7U-ASc{i> '^x'^Esyu-At^n^o 

[0 0 2 6] cntci^LT. m^cOh"^^y^(C. KtcgB 
^^nT^/^;i^ECCr n «y ^tO^^^tc. frZ-c^ECCr/n -y ^ 

[0 0 2 7] ECCyn^y ^OlliStcti. i/V^SY He 
)^l/^T 1 :7U-A»tO^^-7=^~^>6'«lB^$n. 
^(O^tC. iyv^ S Y 7tCS^l/^T. 5 3/^^h±xlO 
S^cD^?-^— r-i$?fBS^nSc C<Dx l(Dm(ft. -3 
2;b^e+3 2t?)PB^<Dm^iOfiii:?n. SL^tci:^. M^M. 

5 (= 5 3 + 3 2) /Uht^^^o 

[00 2 8] Eccyuy^umm^tix\.^^vimicto 

1>T. ^OlSTJtc. Sf^c?5:ECC>^n*y^N+ 1 

^ S Y 2 STcOg^ti. 4 6±x 2/^-r h<^^n^o C 

[0 0 2 9] U>^>^'yD'y^(O^Ig£D©Bti. ttmj 
(IBSiigco) U>'4^>'y-tr^'>3>'<D>'>^S Y7;b^ 

3±x 1 Fo{as/)^6S#!i6a6en5o 
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r\ c(Dmm$mmm<D.&'$^^. m^b4 (=8-4) 

-rfh3^D> 2 (=8 + 4) /^>rhh?5:So M<0 

ECC^n^y ^O'J ^^^^-tr ^ v' 3 ^cOS^V^ S Y 7 

S Y 2CDPelO'7U— AcOfi^tis 91 (=53-8 + 4 
6) - xl + x2i:^§o v^'y^*^a6T#;^nJf^ c 

[0 0 3 0] iQQrxny^C09cm(DV>^yif't^iyB 

>(om^<oi/zy^ s Y 2 (o:k\z{t. t^T. s y 

7. SY3, SY7. SY4, SY7. SYO m\WkM 
g^n. i/y^S YOcD:^^;^)^e>ECC:/a*y^*'SgES^n 

So 

[0 0 3 1] APCxUrti. ECC>^n>y ^(?D^i|(r)U>'4^ 

UT^^n. ccDAPCxuro^^o^o 1 2/^-r h («:^ 

7-*-^;b^teii^n. ^t)Ox»J7lc{i, /^:$?-^/2(0-r 
[0 0 3 2] uv^^vy-tr^^v^HVCD^officoxur. 

f^^-^. ECC>^n^y ^OSgPtcftAP^nrv^S. J^2 
:7lx— AOU >'4^>'^"-tr^>'3 MmcECCz/n^y^ 

i/l/^ S Y 7 *>eECCrD »y ^(05fe^cO->>^ S Y 0 S 

[0 0 3 3] 0 1 co||jSScD?K^<?Di6mcot.^rUi 

[0 0 3 4] -r^Srt?-^, SWtCXT^^yy S 1 tC^V>T. 
zr>^hn— ^7ti. L D 1 1 <Otti;^-rs b-^f 7t«^34ja 
cOaB^Xx^yT^iS^^-r^^n^Sr 1 \cmmWi^^^o 

[00 3 5] :k\^. XT^^y^S 2\c^M^. ziz/hu — ^ 

->*x^$?6tcs:^'r§o -r^^-^. c<oi:^us^*Xi5?6 

tc. IcooLn, Iwrite.n. I erase.n^&^^'f S (i^S 
^OJi-a-. n-lTfeS)o IcooLnti. LDIUC^ — 
U >y^r^C>?SiS[Ol^-1f'7t^fl^^'l±S/cA6tOL D 1 

')y^^mm(oiy-^^<Dmmt. ms (a) ^06 
(A) tc^v^T. :S:^CT^^nT^/^So 

[003 6] Iwrite_nfi:. i^^SCT-a^nSo 
I write_n= I cool_n+ ACW_n 

[00 3 7] Iwrite.nti. I WC'r—^m^m^ 
S^tcOSSff ms (A) (A) tc4oO^T3i?^W 
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^StTfeO. I write_n^ I cooLni:OMtc«jSLTfc 
0. I write_ni:LTti. I cool.ntc ACW.n^&SflpiLfc 

[0 0 3 8] lerase^nti. LX) \ WCy'—^^m^^ 

'^^h^(D^m ms (A) hm^ (a) tcfci^r^?^ 
10 ^nSo 

I erase_n= I cool_n+ A CE_n 

[0 0 3 9] ±^t<i:}3ttS ACE^nti^^-e^O. 1 eras 

So 

[0 0 4 0] e(Di¥mt^ai'rs^\ cne^om. 

iEfSa 1 1 tC^'rAPClHlS&4 1 - i <0\yi^7.^ 6 1 \C 
[0 0 4 1] ^^{C. XT-^y^S 3tc}t^. nvhn — 

20 7ti. •9--4<(piss5*SijiSiiL. m^ji^^mrf^Kcyu 

[0 0 4 2] ^:&t>-^. 4<[e]^5«. mzi^m 
SDL. LD 1 1<0^-U>'^«BHOU— ^'TtO^ftCJ^ 

E ^S^M I erase.i T^g^-T S <fc -5 tc$iJSl-r 

So 

[00 4 3] Sfc. nvhn — ^7fi. 03tC^'rJ:-9 
^^L. fI^xyr3-FlHjK8tC«J^-rSo fi^X>3 

- Fields ti. A:^^n/c:T^-^^J^JS*rSg#ii^{f 
^frC^^L. L0D2 ncm$&fSo ^5tc^-rJ:^tu. 
/'^^-VUi. ^/hSteP^Pa (3T) COS^CDV-^ 

. *5j;t>\ g:;tSKSPS (l l T) oS^O^fS 

[0 0 4 4] L D 1 I ^^¥n'm(D^m(0]y-^fttm± 
fT^tc^gl^n. If-AXyu^y^ 1 3^&/rLTJ^J|ab 

vxi4tcAi*^n. ^c-rnxm^nTT-vx^ ucs^ 

S^t^nSo ^cOJg^. T-VX^ 1 OOPCXUTft'fOAPCx 
[0 0 4 5] 3 TCOM^OV-^ (IBiiv->7) 
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Kit. iSJlfi^tCti. 3 1(Dm^)2^^m?^^. 0. ST(D 

^Ji^fiRf §Ci:*^T'^^o L*>b^*^6. ^aw<?DU- 

(i. 0 5 (A) tc^-Tcfcotc. l^-1f7tc03SSti. SOT 
(CO. 5 T (Omm. ^SL^NtL. ^X<O0, 5T(Dmm. W 

"rSC^(Cj:'?> 05 (E) {C^rX'yK^ 3TOtB» 

[0 0 4 6] :^<D 1 1 T(Ommi±. U—lfTtcOSSfijb^ 

[0 0 4 7] LDl Ifi^thmi^rcU—^j^CO—mt. 
D 1 etcAf^^n^o tf^oT. PD 1 6Ci. LD 1 1 

^^^ti. 1t->t:[HlIiS5tcm^^n^o +?-->i-^[Hl5S5 
(i. 05 (B) ICTsk-t^oltC, 1 1 TOS;JiO^— 

^^^(O^A (PD 1 6;^^a:i;b-r^fit Ipcool) Xt* 
^y^S 2T^^Lfci§^ffl I cooLWC-Sct* ^cfc^tCAP 

[0 0 4 8] S/c. ?^Ji[E;6^^^^nT;6^^. lT<Dm 
FBW^jMLrcf^. ?*S[E<OrS^^P^;?)'«*l7-ri>S-eo 

0 5 (c) ic^.-r^oic. LDl Komm-r^i^— 

1f7fef03SJt (PD 1 6^'«m;^-r'5f0tlperase_i) X 

[0 0 4 9] ^e>tc, US (D) tc^-rJ:^{c. 

-r^^^^T) . 1 TiOS^P^. LDl IcD&^m-t^U-'^ 
^<D^& (PD 1 6(Om:^-r^filipwrite_iA\ Xt^^v 
T'S 2T'iS'>£^nfcfiI write.itc— S(^§J;d(c:> APC 

[0 0 5 0] 125 (E) tc^-Tc^-^tc. ECC:/a ^ 

t^^(7DECCrO'y^^cfi^IbT»#Ji^n^pIII'l47b^ 50 



mmW- 1 1 -2 5 4 5 9 

70 

ISiSSii^td^i/^Tti:. x-^;0^2Stcti»^jASn^V^ 
C^(c?5:^o S/i. M2SifS«OS^(il 1 T^Dg^T 

[0 0 5 1] APCxurtDf^o^oKra^c^si^T 

fi. 0 6 (E) (C^-Tct^tc, 3 TOE^OfB^v— ^ 
i:. 1 1 TOKF^^0i'g£v--^7b^ 52S:tc|BS^n^o 
J[^ilW(cCi:. ccofcisbltZirt. 0. 5T(OM3P^. SSiStw 
T\ :k(O0. 5T<Dmm. ^tjfiC i::&'i)7t/^>'bx^3fi 

^^bT3TeOfa^v-^^:&J^^L. 1 1 TOmP^. 3i 

^ 1 iOm^^:^^i^-r^>i:>^?b^fe^c ^CT\ 06 
(A) (C^fcfc-^tc. 0. 5T(DmrS. SSWT. 
0. 5TWK. ^SCi::^^/^;l/X:Sr2ffl^^Lfd^. 

1 2T^omp^. ?sfflE ^^^^s^^tcsw-r^o crofcx 

0. me (E) tC^-Tcfc^tc. 3 T^DS^COIBS'^-^ 
1 1 T0DS^om£v->r^fB^-r§Ci:3b^T#^o 
[0 0 5 2] C^O/^:$?->2^IBii•r^KP^^^:^5t^T 
{i. 06 (C) ic^sirxoic. ^mEcomm^hXf)^ 

^nrx^^^m (^mEi)^^^m.mc^mf3mmt£ti^^ 
v(Dm) .LDl i<DmmLrcu—^^(D^m. (pdi 

ei^Dtb^'affi I perase^i) Xt^-v T'S 2 T^^bfc^ 
^ffl I erase.i ^^L<5&^cfc3 (CAPC^t-JpA^AHt 

^/c. 0 6 (D) tC^-TicdtC. 2^S(0^&\N<D 

-IfTttO^Sa (PDI 6 0di;^ Ipwrite^i) 

ZfS2 XWi"^ X^tcWL^m I wr i te_i L < * § 3 (CA 

PC-9-~>-J<;?)^^nt6n^o 

[0 0 5 3] 06 (B) K^.-t^oic^ ^-v>'^mm 
(Okpmmtnt>tir. ^^^-yKDzrsitcmf^^- 

[0 0 5 4] 0 5 ^0 6tC^'r<fc'5tC. APCiftf^ 

[0 0 5 5] APCJiU7/)'S*«7bfc^. ^< 2 4:7U- 
^OT--^fBi^SgSc^C:^^l/^T^i. STcDtm-r-^ti 
1 T£OrS£-^-^A^xXhT^-^5?i:LT52Stc|a^^n 
§o C(D2 4yiy—L.(Or'—^Mm^^lC^\^^X 

(i. APcsijffl)(*tTt5n-r. A p cxuTcD^^o^-u 
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[0 0 5 6] i^43. U±cD<fc^ti:LT. lECC^n^y^ 
(Daj;^; I pcooLi *'^-9--4->lHlg& 5 <o UiyX^ 6 icUt^^ 
[0 0 5 71 ^^tc. X-r^yT^S 4tC}i^. ^Sn:6^8T' 

[0 0 5 8] :klc. X-r^yT'S ZlcMO^ nvha-^ 
= 2 tcJ^jSt"^^^fii I cool_2. I write„2, I erase_2 

[0 0 5 9] ^LT. Xt-vT'S 3 iMb/c* 
[0 0 6 0] CtOJc^^Stii^Kj^t*^ X7"^yyS4 

rl^vxx-iJrlum'r^S^ii^i&ft^^MTt^n^c:^ 

[0 0 6 1] 117 ti. J;.t±cOcfc3tCbT. ECC:/D'y^ 
Cn) :!K<O^CCyu^y^ (n+1) O-r-^*'?^^ 

[0 0 6 2] mi (B) tc^-r<l:9tc. 'J:7rl^vxu 
zyTs^Km.'^^n^imt. mi (A) <OECC:;^n^y^ 

(n) tc:j3V>Tti:. ntc*r^S-r§fiiT**0. ECCT/D^y 
^ (n+1) tc^Di/^rti. (n+1) t::5^jJi;-r^ffl"efe 

-So 

[0 0 6 3] ^7 (C) K^ir^oic^ /^^—:y\<D^ 

Ei:?ajgWiCOV>T/c:ttAPC«!lft;b^*fT$n§o 5:7lx 
-AOU >4^>^*-t^->3 >'^^^OECC:/P 'y ^tct5l/> 

[0 0 6 4] ^cO*g^. 1^7 (D) tC^-rJ:^tC. LD 
1 1 03^JgCcOL/-<;l/ti. z-^^ — y 1 60EP^tc43i/^T> 
X'T^^yT'S 2-r^^lS^^n/cffitc^ PM^n^o 
[0 0 6 5] cntC^LT. 07 (E) h (F) tC:^-r 

V i (Omfm^^\^^X\t. XT-^y 2TS^L/c?SJStC 

[0 0 6 6] -^-CTn 06tC^-rJ:3tC. /<^-'l/2\C 
4o»/^Tti. SifiE ^:3iSWcDAPC®j{^co*g^6^^&^PBW 
M<^^<:fc3tcbTi/^^o mi (E) ^ 

(F) tc^-rj:^tc, /^^—y2(OKm\c^\^^x. mm 
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E^3SJtWiOLDl IcoSiS^. Xx'y:/S2T^^L 
[0 0 6 7] mi (G) ti. ECC:/n^y^^ (n) 

->2(DM>miwmTi^rc^^^y^ic^i^r. p d 

1 ecotti^^j-r^fil I pcooLn^l^v^X^tclBlt^-t^^C 
^:&^bTl^^o Sfc. 0 7 (H) ti. ECCfuy^ 

(n + 1) iD/^^->2<7)APCifi{m^?TL/c^-f ^> 
yfrC^ol^T> PDl 6(D&tl'r^i^lpcoo\_n^}ti^lyiy 
X^tclBH^-iir^c^^^LTV^So COi:€. 

[0 0 6 8] 0 4<D5ailC?lj(O^^. n^ST^fe-S^b^^. 

x^etcfSJ^^n^o 

[0 0 6 9] ia4tcMoT. iUs±<D^^ici.r. smco 

-t^t. :kic. XT-^yyS6}t^> ri^^bn— ^7ti:. 
-9--4->(n]K5^SfJ®b. ^^^cOU-1f7tcO?SSR^^ 
^t"§/ci60U:7r U:^XU>'X^^cOl§^fii I readh 
20 bT> I read_default^^^-r^o CO I read.default 
ti. ^i6n>'hu-^7tC7=-*-7:^;Vhi:bTIS^^n/c 
ffiTS^o it-4-xlHlK5t±. PD 1 6(Dltitilpread^ 

^-^u LD 1 i(Dmmt^iy-^yt(Dmm (pd i 

6 I pread) -Jt— 4^*[13^ 5 Uv^X^ 6 U 

y r U>'Xbv^X^tc{S^tb/c^^fii I read^cl^b < 
^ cJ; tc APC1t — ^ o 

[0070] ^bT. ziyhu-^lit. XT^^yySS 
TS^^^^Bjf^^fTo /S: 8 {0cOECC*:/n *y ^(O-r — ^ ^ 

30 [0 0 7 1 ] x^X^ 1 T'S*f^n/cU— fTteti. 

ly>Xl 4^/rbTtf-AXyj >y^ 1 3tCAS*^n. 

"tcx^mtEnrcik. u>xi svi^M^n. pdiq 
tcAS^^n-So PDi 9 j:t)ttj:fj^nrc«gitm^t±. m 
g?tS£E^giiHiK2 oT*«iEff*ic^«^n. If- ^tmss 

5^cm$&^n^o -^--^KiHlgSStJ:. C^7)A:^^fflV^T. 
Xx'y>^S 7i.Xl^cOl¥ffi5afl^llfT-r^o ^/c. 
lElK5(i. &ECCrD*y^tDf=^-^^ijS^ai-ri:^. P 
D 1 6if^ti^t}^^i9^ I pread^ I read.opci: l^XUi^ 
X^6tC|Bti*r^o 
40 [0 0 7 2] Xf-^yT'S 7tc*50>T. •'t— ^PlUgS 5 (i. 

x.xmmm.'^^^o ^r^tDt>. m- 1 tmmm.'^r^o 

[0 0 7 3] mc7s^>y':fSS\cm^. +?--.Klpl£S5ti 
n = 2h'r^o ^e>tc. •9--4^lHlK5ti:X-r'yys 9ti: 
43l^T. n a>*(r)i:I^. n = 2) ^D^ft^Tb^^S^ft 
^ ( n = 1 co^ft^) <i: D m»T'^^7b^S;b-^¥U^-r 

CCT% ^{k^^{±> 2 4:7l^-AC0x— ^XUT 
ff^ tcf b /c 3 T COS ^ Of BSS*^ ^ ^ iOfl^ A 3 

^ . 1 1 T OS ^ corS^ V— ^ Off ^ U-^yl/ A 1 1 Oht 
50 (AaXAii) 0^{t:^^Mttt-i>o CO^ft^ti:. m 
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8tC^-rJ:^tC. n(r)mif' 1 ;6^?> 8 tcllltc;^^^ < 

[0 0 7 4] X-r-y^S 9JC*5l^T. n 

n = 2) cO^fb^^b^ :gm<0^ft:^ n = 

■r*t>^. m=nft^ a^^oa-g-. m=2i:-r 

^ckOSfiFTti:J&t/^i:|iJ^$n/cii'&. XT^^y^S 1 0 
<D5aatiX4^-y:/?n^o 
[0 0 7 5] -eLT. Xf'^yT'S 1 1 tC^Sl^T. n - 8 
tc^o/c:^)>g;^)>;b'«¥iJ^^n. n = 8 T^^ttniiXf-^y :/ 

s 1 2Km^. nf)umf^>^^v>^>h^n. wt>\ 

[0 0 7 6] J^±0<fc^tCbT> Xx^yys 1 1 tC:j3V> 
T. n = 8r*fe§i:fij^^n/'c«'&. Xx^y:;^S 1 3tc 
M^. I cooLinittcI cooLm^^^^^n^o S/Cs AC 
E_ i n i t A CE_mff^m^ ^ n> A CW^ I n i t A CW.m A^^^ 

[0 0 7 7] l;(±Ocfc'5tcbT. OPCxUr^c. LDl 

(IcooLinIt) s SiiSE ( I erase_init= I cooLinit 

+ ACE_init) . 43J:tf?SJgW ( I wr ite_lnlt= I cooL 
init+ACW^init) m^^nrcC t\ct^^o 
[0 0 7 8] ^^iC. -r^X^ HC^rtLT^^ODf'-^O 

s 3 1 tcfc'v^T. ^-vy^^mrscDAPcmi'^^mm-r^ 

X^^y-fS 1 3T5J^#Lfd^lIcool_in^t^^^*r^o 

X^cD^^fBIerasetc. IcooLinittC X-r^yT^S 1 
3-C5Jtf b/cfaACE^inlt^&ADSb/cfii ( I cooLmit + 
ACE.init) ^m^T^o ^^tC S^JA^miOAPCift 
{-^^rSijaU-rS V y r U>Xlyi^X^(Dmmm I write 

I cool.lnittc. Ej4 0XT-^y:/S 1 3T5Ra6/'cffi 
A CW_ i n i t ^ AP» b /-dii:^ ^^-r ^ o 
[0 0 7 9] :kltC. X-r^y:/S 3 ZtCit^. a-yhu— 

^^^-V 1 Of^^-^^^^L. fg^ai>n~FlnISS8T 
»^iA^{I^tC^^^-t^^o LDD2 Hi. C(0»^}Zi-;?^ 



(8) 1 1 -2 5 4 5 9 

430^T. P D 1 6 fy^mtl-t^iM^ I pcool , I perase, 
IpwriteA^. X-r^y :/S 3 1 TISAgL/cffl I cool. I er 
ase. I wr i te^^ U < J: ^ tCAPCIf-Jp^^^b^tt en 

[0 0 8 0] X-r^y^S 3 3tC*5l/>Tti. APCxUTO 

[008 1] X'r*y:/S 3 4tc*3i/>T(i. 3:/hD— ^ 

(D-T-^it. '(i^xvn-Fll]S^8-Z:\ «^3i^«^tC 
^^^n. LDD2 nc^JS&^n^o LDD2 Ui. CO-r- 
^tcmbTLDl i:^$»Jffl]b. IB^T^-^tcMiSt"^ 

20 K3P^<Di/^-rnoiS'&tc43i^T^. Apcmss (01 1^# 

Htf ^-^S cfc 3 bT*.Sl/-o 
[0 0 8 2]^^tc. t'-i'X^ 1 cOT-*-^xU7tCfaM^ 

^r—h^,c^'tmmt^mn^rl^o mmcxy^y-ys 4 1 

tc:feV^T. •9--4^[Ej£S5ti:. B^fflcDAPClElK C^^t 
^mi 1^0APCle]S4 1-2) tOU IxVXlxv^X^ 
6 1 (Om^m I readtc. ^^fflm^nri/^^ffl I read.d 
JO efault^^^^^o ^Lr^ X-r^yT^S 4 2tc*5l^T. 

M<^aibs^^t;^)^*^T$n^o -r^t?^. <i(d^:#. -9-- 

>1<(elK5ti. PDl e<Dlhtl't^mipreadiiiK Xv-y 
ys 4 1 ■eU:7 7' U>XU>^Xd?tcS^^n/cfiiI read 

^-gc-r§<fc^tc> APW— ^K^i^Ht^o ^fccot 
ti. A:'7^n/cS*x-^^0^■i^4^4-^xh3>'t^:x- 

[0 0 8 3] XT^^y^S 4 3tc^'l.^Tii:. -9---;f^[H]^ 5 
(i. PDl 6fomtl^^Ml\)readtVyrU>Xlyzy 
7.i^icm^^t\Xl^^m I readOM^0*6J^ffi;b^ ^4613 
^^nTi/^§g*fflRef^0:^#v^3b^S*>*¥iJ^-r§o 
l^#<:0MC)*S«fil5b\ atpfiRef J: 0 A^ < ^Jii^tf^ 
t^ntzm^. XT-^y^S 4 4(c:ai^, l^^fcbbl&fW** 

[0 0 8 4] XT^-y^S 4 3tc:|o(/^T. I read^Ofl^ I 

-8- 
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1 r^mmm'^'r^m i readjefaui ttc m 4 ox-r *y y 

t*^^tl3^L/'da I read.opccDfB^^^f CcDI 
read.opcti. OPCxU Tic^'t^T. H^tc-r-^^M^ 

>c x^^m(Dmmmm(Dmt^j:Ei^j^mi^r. ldi 1 

ct3:&^^tct> CO?J3^tcj;t). jg^^S^^S^tf 
[0 0 8 5] ^1 Hi. ■9--4<lHlgS5tC#$n§APC[s] 

^(omf^m^mLr\.^^o c(omf^mic^\^^ri:i.. apc 
ii]8S4 1 - 1 ^>-u >{fmfs\c^^f^^pmi'^^m 

tt^APCB^^^^tiL. APC[H]gS4 1-3;^)^ r'S^OTtc 
:feCt;SAPC®j{t^*fTL. APCIiIgS4 1-3A\ S^i?.^ 20 

Kfir^s ^ tt ^ Apciijf^ ^jitT-r ^ cfc 3 ^ nr i ^ ^ o 

cn^cr)APCleI^4 1 - 17^S4 1 -4tCti:. PD16 

[0 0 8 6] APC[5]Sg4 i - 1 t<::BV>Tti. f^^y-yrT 

ti. gms Sirny-rV-y-S 4tcJ;0«lfiK^nri^^o 
.i-x-;l/FIlISS5 2<Dm:^ti. /^*y :7rT>':/5 5 i:Sln 50 
5 e^/t-LT^^j^fieo^^^r^t^WtiflStls 7iOjs 
teA;^jS?tc«^^nTi-;|»o ffl5i^f§6 0<7DJSteA;bS 

[0 0 8 7] iSS:tg*ig§5 7(0^1i\,t^ mfi5 8 

[0 0 8 8] mMm^^^SKD^Mtl^tc. milO-^ 40 

Lxm^-^nxx^^^o ia^tgligge 8com;btiS/c. 8 

ffl(0X-r^y^7 2 hgtn:7 3 ^/^LT^Sl^iil|i§§ 5 7(0 

[0 0 8 9] iag:±iftg§§5 7(Om;tlCi. A/D^^^g§6 
^nri^^o Uv^X^ 6 5- 1 D/A^^t§ 50 
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6 6TD/ASi^$n/ctt. Jgtae 7^frLTi«@ti'fS 
g§6 8cOSIcA;biS^tcS^;?nTl^'5o U-i^X^J^e 5 
-10m:^t±*fc. 8flAl(Ol^>^X^ 6 5-27^^6 5- 
QtCSll^^n. U>>'X^6 5-27^^6 5-9cOV>t*n 

oKt^^nxx^^^o 

[0 0 9 0] ^MWm^mS 7(D\!^ilit. LDD2 \<D^- 

u >^^^sgF^fflo^mssiHif^3 1 - 1 tc#tj&^nTv>;g>o 

^tti5S[H]£S3 1 - Hi. igSttii|®S5 7 0W:^tc*f;^:.'r 
X-r^y^3 2- 1 ^/rLTLD 1 1 
^ ^ J: 3 1 c ^ n ri/ ^ ^ o 

[0 0 9 1] ia^(i:^fflS-r^:6^ APCI1IK4 1-27^^A 
PClpl!iS4 l-4fe. APCI1ISS4 1 - 1 i:|pI4StctgfiK^ti 
Tl/^^o APC[ElgS4 1 -20t±5±I^i:> H^S^P^ffl^O^m 
gftUlK 3 1-2 tcm*S^n. APCleJgS 41-3 0)^;^ 
?S£^F^ffit0^m8Stle!gS3 l-3tc«*S^n. APC 

0^4 \-A(o\!i^f}\t. m^'>h^mmm(0'^W[fm^^ 

1 - 4 tc-KJ&^txTi-^o ^«r5SlHlfiS 3 1-2 ^om:^ 

TLDl nc«m^nT43D. ^MgSt[elK3 l-3C0ai 
rteK«P^B#tc;t>^^tl^XY'y^3 2-3^/t- 
UTLDl Ucet$g$nT*5*9. Sfc. ^«l^lHlgS3 1 
-A(Omf}^t. ^^ii^^P^^tC:t>'^^n^X^'y^ 
3 2-4 ^/>LT L D 1 1 \cm^^nX\.^^o 
[0 0 9 2] ^tDSj^ttCOt^TlKB^-r^o OPCX 

I cooLi A^iSSttT^^^nSo P D 1 6 3b^<57-U > 
^*m^tc^'u^Tm;^i*r^fi^ I pcooi_it±. /Vy:7rT 
>':/4 2^:r>UTAPciHi[^4 1 - nc«$&^n^o x^ 
^y^5 Ui. 7^-;i/Ki!jf^^*fT'rsi:#:t:7^n. AP 

i^nrv^-s^^. /^-^yrTiy-f A2^in^xxti'^ti 

tzmmt. ¥m[H]gS5 2. /^^y:7rT>:/5 5. *5j:t5 
ffiJnS 6^^>bT«5i^fl6 OtcA;^j^n^o coS^gg 
6 0 l-v>'X^ 6 1 (c^^^nri/^^fB- I cooLi 
ti\ D/A^^i§6 2TD/A^^^nfctt. 15516 3 
*:r>LrA:^^nTi/^§o SfoT. ^5^tS6 0T% Ipc 
ool_i^-Icool_iOM:^^«»^n. ^tomtf*^ A/ 
DSfi^gle 4TA/DS^^nfcft. U-v'X^6 5-l 
^It^n^o CCDr^-^ti^^tCUv^Xi5r 
6 5-2tcS}M. «jt^n^o 
[0 0 9 3] t^^TfpI^tC, n = 27^;^n = 8cDht. 
>^X^6nc. Icool_2 7bMl cool_8;b^HB1S^n. 

^noh#cDPv^x^6 5- 1 om:^*^ uiyx^es 

-37!rS6 5-9tcg32i. (SJ#^n^o 
[0 0 9 4] OPCa^UTtC^l/>T. 8{lSO'9-V7'';>'^" 
Uv^X^B 5-27^M6 5-9tCfSi^;?n/c:t^^ 
tC^o/cft. :g^cOfi/)^l^>>'X^ 6 5-27!;S6 5-9 
cO'9^^0t^-m;^^?b^6Uv>X^6 5- nc$K33l^n. {S 
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[0 0 9 5] ^LT. ^Jx.tf. ^oiUrtc 

n. ^fDM:^^X^'y^7 2. SJn 7 3 LT»»tiiti 
g§5 7(OjggA;'j4S^tcA;^^n^o cntcJ:t). «^ 

^tc. S5^§§6 0com;^j (MWti^if§5 7^otb;^) 

uv>^x^6 5- ucf^j#$nTv^:5fii {D/km^m^ 

[0 0 9 6] CcOcfcdtcUT. «^)^t§6 OiOm;^j;0^ m 

3 1-1 tc^i^^n. m'^<o{m^mMtmti^n^o 20 

^(^^f}t\ X^^y^S 2- 1 ^/VLTLD 1 Uc«*& 
^n. LDllT??^ Uv^'X^e 5-27?jS6 5-9{C{S 

[0097] C(D<fc3JCbT> LDl 1CD^-»JV^*S9 

PB^tc^ntS^SSC;^^ Uv^X^ 6 1 tcg^L/cffi I cool 

;l/K»lff^. X-r*y^5 l;b'«:i-*7^n. :4-:7iaSu<0>'^»y 
4 2cDai;b;^^3cy-rV'9-5 AKU^^ti. ^<0^n 

[0 0 9 8] APC[iISS4 1 -27^M4 1 -4tc4ol/>Tfc 

[0 0 9 9] m\ 1 <OM(C:fol.^T{i> APClHlgS 4 1 - 1 

4 1-27!?S4 1 -4^>|p|«tC^^^nSo 

[0 1 0 0] 01 2<Dm^mffC^^^r(ft. ¥m[H]ss5 2 

v'X^9 2tC^$&^n. {S*$^nSo Uv^X^9 2(DtB 40 
t3l±. M»tg9 4tc««&^n§i: i:ttC. U>?Xi$?93 

So 

[0 1 0 1] z^ric^3§9 4com;^j30^ ui^x^s si^am 
^n. mt^nso uvx^ 9 5c7)m;bti. MS^9 6 

S£;?txSc i«@l§9 6 0tB;b*^ Uv^x^9 7tc#t«&$ 

sjt^nsc ui^7.^9 7CD&t}it. ^e)tc. f^is 
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9tc«*&$n. If ^y h^n/cm. b>^X^6 5- 

ncm*&^nSo uv>*x^6 5- uctis/c. u>>x^ 

9 StCfSJt^nTl/^S-r-^A^ Id^^y h>^:7^ 1 0 OT 

[0 10 2] l^>^X^6 5-m. ^(Othtls S/cti:^ 
<0^±^\i-j h->y^ 1 0 1 X\£y hiyy hLfc'f— 

9(D&t}<D\.>'fnf)^^ut^L. ^n^mtf^So J'X±^o 

bv^X^9 7. 9 8. 6 5- 1. t:' y h i>:7 ^ 9 9 . 1 

0 0, 1 0 uc J; 0. y'i^i^jm^j:m^mff^mf&^nx 

[0 10 3] 6 5 - KDltitJift^rc. D/A^ 

^ggi 0 2XDXA^m^nrcik. ^mmm&s i - 1 

[0 10 4] ];^±tc*5V^Tti. 7t-rYX^^^Ji:LT* 

filH>^^IKH^l>/c;0^ ^fge^fiTtT^^x^wn^olflBie^ 
[0 10 5] s/c. ±iebrc^ac>JiLa«:^tT-rs:/a 

fiS^T^-rX^. CD-ROM^ H(O|Bii!®i*<i:0^ 
[0 10 6] 

ms mm^rM£Lrcm2(Dmi^. ^<^ummmmi^m 
*fe^n:Q:i-^3coiaia^j^^-rsj:3tc. ytco^A^ 

^(omm^mm-t ^ct fj^^m ^ ^ s o 
im 1 ] ^mE<Dmmmn^mm^ft^m L/cTt-r ^ x 

[02] mi(0'r-f:^^(Dyy^—'^-yh^mmT^mV 
[03] ECC>^n'y^(:of'-^MMB^^i^^giB^'rS 
[0 4] OPCJiUric:fettSJ!lili&»i0^-rs:7n-^-^ 

[05] i<Dy^—^y h^mm'r^mvs> 

So 

[06] /<i5i->2(Dy:^'-'r-y h^mmr^mx& 

So 

[0 7] li^'rS2'OtDECC:ro*y^cO«#ii**IttRB 

f S ^ ^ > ^'^ ^ - h r S o 

[0 8] «s^{l:^^ifiB^-rs0T$>So 
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ft ^!ifi B/Jf ^ "7 p ~ ^ ^ - h ^ ^ o 
[011] ^Pcm^(owmn^^s'rmmmt:&^o 
[012] kpcmmcoimm^m^mtm^mv&^o 
imi 3] vtm<Dkpmmic^('f^'r-^<otmvim^ 
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1 -rVX^. 3 Tt^^^yK. 5 

6 bS/X^, yn^hn—^, 8 ff^x^n 
-FlHlgS. 1 1 U-1f'^V:t-F. 1 4 *ti|^l> 
>X 16 t-h K. 2 1 b-^f 



[01] 




[02] 




W3> 



OPCX'JT' 
16-bCy» (-16X267 U-A) 



hr'-^ (3T,11T) 



ECC:fay 



27lr-ii 
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1 1-25459 



[0 3] 



^^32lS^ . Section (8 frames) 





Start of new block- 



BIOGkN+1 



End of prevtous block 



a°53 
b-46 
c-91 
-32^X1^32 
-32^x2^32 



/t*->l I c-x1+x2±4B 

12B ^*:^kJL_j 

! /T^->2} 



[08] 



I n=1fc rg~|S1 
I«reHLJ)(~lo9ol n+^E _n> 



I 



S2 



Ipc30ol_nt 



S3 




86 




S7 



n-2 















1 m-n 












$12 



[09] 



E 



Iera»»-IopoUnll+^Ejnlt. 
t»wtf-IoooUnir<-ACVO<i 



"no" 



, * , 
C END ) 



S13 



T 



331 



I 



i 



S34 
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(13) 
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cms] 



(3T) (3T> 
2.OT^ ^ 3.5T 



(A) 



11T 



(3T) (3T) 
■ ^ 3JT 



11T 



(B) Cool — L*-£Mf 

(C) Erase 



(D) Write 



Japc^' L 



IT 



»-JUK I APC I 

rr 



IT IT 



IT 



IT IT 



IT 



J L 



r 



16] 



(A) 



(B) Cool 



{3T) (11T) (ST) (11T) 

X^X 1^1 ^ 



Wi 



n 



uu 



uu 



ii 



ULT 



(E) Yiv^^ 



(C> Erase 


1 

*-JUK APC 




— ft — 














(D) Write 




_n_ 


— * — 


n 



1T 1T 



IT IT 



[013] 



4T 4T 4T 4T 




>»3ii e» ea sua 
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mil 



ECC7*Ch^<n) 

h H 



(A) 
<B) 
(C) 

(D) 
<E) 
<F) 
(Q) 
(H) 




coolttapc codtthoJd cooiaholcl coolUapc codtthold codUhold 
erasedapc ofaseUapc «ra8sUhoId^apc erasaUapc eraseUapc erase UhoU^apc 
. write tiapc . write ttapc jwrnetthoteyapc . writettapc . writettapc > write tthoWapc 



cool 



write 



i< lipcooi_naBr^ >j 



1 0] 



I Ir8ad-l(»ad_<lB<auiri ^^ 
-17 



I L | S42 

< iw-i»KLi>nfif 



-JQ < g>»mi.eT7 > s4s 




tfwLiJBlauli— IrBrtjBPo T ^ | S47 



1 2] 
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(15) 



1 1-25459 




02) mmm i?* .^£0^ 

mMm^u) 1 1 Ed ta j 1 1 6 T g 7 S35^ y - 
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